venous access catheters were placed. Body temperature was elevated at 38.5°C before conditioning. Antibiotics were used to treat infection. The conditioning regimen included busulfan 0.8 mg/kg every 6 h for 4 days, and cyclophosphamide 60 mg/kg once a day for 2 days. Cyclosporine was administered intravenously at a dose of 2.5 mg/kg/day for graft-versus-host disease (GVHD) prophylaxis. This dosage was continued until 2 weeks after transplantation, and was then increased to 5 mg/kg/day orally. She underwent HSCT on March 7, 2008 . Methotrexate and mycophenolate mofetil were administered to prevent GVHD. On the 8th post-transplant day, the patient developed a fever. Treatment for infection was started with imipenem ? cilastatin and norvancomycin. On the 14th post-transplant day, WBC count was 8.5 9 10 9 /L, hemoglobin level was 88 g/L, and platelet count was 86 9 10 9 /L. On the 17th post-transplant day, the density of cyclosporine in the blood was high at 645.8 ng/ ml. Dosage was then reduced to 2 mg/kg/day. Gross hematuria was noted on the 27th post-transplant day. The patient was diagnosed with late-onset hemorrhagic cystitis, and was treated with hydration, alkalization of urine, and antibiotics. Serum potassium (K ? ) level was 2.9 mmol/L (reference range, 3.5-5.3 mmol/L), and potassium was then administered. She presented with tetany, and calcium gluconate was administered to treat hypocalcemia. Diarrhea was noted on the 38th post-transplant day that progressed to green liquid stools accompanied by a fever with a body temperature of 39.1°C on the 41st post-transplant day. C-reactive protein level was 97.70 mg/L. Fungal infection was considered, and patient was administered itraconazole. She was diagnosed with acute GVHD and treated with methylprednisolone 80 mg/day for 5 days. The dose was then gradually tapered off, and the immunosuppressant was switched to FK506 binding We report a case of rhabdomyolysis associated with Allo-HSCT. The cause of rhabdomyolysis can be multifactorial.
We believe that the pathogenesis for rhabdomyolysis in this patient is varied. One cause may have been the use of various drugs such as cyclosporine and methylprednisolone. Cyclosporine is a lipophilic endecapeptide derived from a fungus that binds to cyclophilin. Volin et al. [1] have found that an overdose of cyclosporine could induce rhabdomyolysis. To date, only few cases of cyclosporine-induced myopathy have been reported in the literature. In the majority of cases, creatine kinase level was high and biopsies showed fiber atrophy. Cyclosporine also affects the mitochondrial potential and can cause mitochondrial damage [2] . Steroids are also known to increase predisposition to rhabdomyolysis and creatine kinase level elevation. Nava et al. [3] reported acute respiratory and skeletal muscle weakness after a short course of methylprednisolone for acute lung rejection following transplantation. In acute steroid myopathy, weakness is generalized, with severe respiratory and limb muscle weakness. Marked elevation of creatine kinase level can appear. Muscle biopsy shows widespread atrophy of muscle fibers, excess sarcoplasmic glycogen granules, and myofibril disorganization with selective loss of myosin filaments [2] .
Rhabdomyolysis has been described in various infections ranging from localized muscle infections with erythema, edema, and tenderness to sepsis without direct muscle infection [4] . Possible mechanisms for the development of rhabdomyolysis include dehydration, toxin release, associated fever, and direct bacterial invasion of muscle [4] . In this case, the patient had localized infection at the site of right jugular venous access catheter placement. She also had a fever prior to stem cell transplantation. Fever recurred after transplant with an elevated C-reactive protein level and she also has a diarrhea. Immunosuppression and leukocytopenia reduced the ability to resist infection with bacteria, fungi, and viruses. Even though blood culture results or other detection results were negative, we think that infection played a role in the development of rhabdomyolysis.
Metabolic disorders may have been another cause of rhabdomyolysis. Hypokalemia has been reported in the development of rhabdomyolysis [5] [6] [7] [8] . After allogeneic hematopoietic stem cell transplantation, the patient developed metabolic disorder manifested by hypokalemia, hypocalcemia, and hypoproteinemia. There is no evidence in the literature that links metabolic disorders, except for hypokalemia, with rhabdomyolysis. However, we believe that all of these metabolic disorders interact and potentially contribute to the development of this condition.
Rhabdomyolysis is a rare complication of HSCT [1, 9] . Severe rhabdomyolysis as a complication of high-dose chemotherapy has also been described [10] . Although the relationship between rhabdomyolysis and respiratory failure is not clear, rhabdomyolysis following Allo-HSCT may be severe and lead to respiratory failure. During therapy for hematologic malignancies, patients should be closely monitored for rhabdomyolysis.
